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I]. Executive Summary

A. Project Description
A/though the Strategic Plan prioritize~ re-establishment of more dvnamm, natural high-flow regimes in
regulated rivers, it neither specifies criteria for qusutifying these flows nor does it identify reaiistieaiiy
achievable water management and acquisition strategies.

This project will illustrate state-of-the-art sciemifie approaches for develophag water management operations
compatible with both environmental and other water supply objectives. We will demonstrate a method for
identifying the flow regimes necessaty to achieve ecological restoration objectives: and we will identify
opportunities for achieving those target flow regimes through modifications in reservoir and water maaagemenr
operations in the San Joaquin Basin. withnut undesirable wamr supply impacts on water users.

Project applicanls will pursue a 3-step process
Demonstrate a range of methods t’or identifying the high flow regimes necessary to achieve ecological
restoration objectives

2. Identify and model integrated water management strategies designed to achieve high flow restoration
targets without creating water supply impacts inthe San Joaqo.in Basin.

3. Develop criteria for optimizing compensated water acquisitions to achieve hydrologic restoration targets
beyond what is possible with the management innovations evalua~ed in step two

_B. Location
CALFEDEast SanJoaquingasinEcologii:alManagement Zone figure 1)

C. Biological/Ecological’Objectives
The primary objective o1’ this project is to identify strategies for restoring:

fi’equency of high stream flows in regulated rivers sufficient td maintain channel habitat cotiditions
favorable to native aquatic and riparian species (Strategic Plan Coal 2, Objective5 ERP pg.54)
flood plains and flood flow processes m regulated rivers by prox~ding flow releases capable of inundating
flood plains IStrategic Plan Goal 2, Objective 6: ERP pg

This effort will be developed in the following mree phases. This proposal is for Phase I only.

Phase I: Analysis and modeling of hydro-biologic issues and water management.
10/1999 10/2000         $295.925

Phase II Design flow release and adaptive management experiments
Phase 111: Irnp!.ementatlon and monitoring

E. T.Nrd Party Imt~ac~s
Because the purpose of the project is to identify opportunities which u ill have no negative nnpact on water
supply water users, there should he no negative economic or socio-eoonomic impact. The water ecological and
diS.Mdng water quality benefits that could accrue from high flow restoration would be ve~3’ substantial.
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F. Annlicant Oualificatlons
The Nature Conservancy (TNC) and Natural Heritage institute ~qgI-I I ) will manage this p reject collaborafively,
with NI-I[ serving as fiscal agent and prime contractor. Our approach will be to assemble the best available
expertise into two teams to guide the project, including L~na Leopold and Peter Moyle. renowned hydrologist
and fish biologist and Nil] trustees. Matt Kandolf. WiJliatn Kimmerer Stillwater Associates, and McBain and
Trush. which has significant e×pert~se m applying tl~eir alluvial attributes approach to reco~muending flow
releases and developing restnranon strategies fbr the Trinity R~ver in Northern California and Tuolumne River

NIqI is a nonprofit natural resources law and technical consulting finn committed to improving the management
and conservation of natural resources with expertise ~n water management and habitat restoration. NHI has
bean a leading representative of the environmental commanity lit the CALFED process.

Dr. Brian Richter. Director of the TNC’s Freshwater Initiative, has extensive experience in establishing the
importance of natural flow regimes and has worked with science staffand conservation protract te~ms across
the U.S to identify key hydrologic processes supporting biological diversity, assess alterations to these
processes, and design conservation strategies for reszor~ng desired hydrologic condilions.

G. Monitoring and Data Evaluation
We will assume that natural f.ow variability and natural geomorphic patterns are more desirable than heavily
engineered flows for ~arget aquatic species such as chinook salmon We will characterize natural flow
variability and c0otrast ir wi~h present flow regnnes using an approach d~veloped by Pdchter (1988). This
teehfftque uses aerial photographs ano extsnng geomorpnie studies to ~lateCmJne natural geomorphic
characteristic-s, then correlates geomocpt~ic chaJ~ge wnh changes in hydrology. Hydrologic regimes that result
k~ desirable (naturaI) geomorphology will then be idanlitied as target flown, ant our water management team
will set out to identify stt-a~egies for supplying target ~lnw regimes without impacting existing water supplies.
Features from aerial photographs will be digitized to a rectified base map

H. Local Support/Coordination
NI-~[ has longstanding working relationships with the agricultural water districts in the San Joaquin basin which
will greatly fafft/itate working with them to identify opportunities and constraints in this project. For four years,
Nil] has been collaborating with CVP districts in demonstrating a variety of economic incentives for water
conservadnn in agriculture. NHI has also recently worked with both the San Joaquin tributary water districts
and the export water users in the basin in t]3rging tbe Vernalis Adaptive Management Program to provide
environmental water tlows to achieve the purposes ofthe Bay-Dent Water Quality Control Plan. an exercise
in cooperative problem solving that w~ll be of value ira car~ing cut this proposal.

I, 17ompafibilitv with CALFED Objectives
This project addresses the ~ollowing ERP strategic objectives ~nd targets Floodplains and flood processes,
pg. 89; Streamflows. pg. 39: Coarse sediment supplies~ pg. 73, Stream meander, pg. 76. The ERP and the
Strategic Plan are based ~]n the philosophy that restoring these physical processes will be beneficial for nearly
all habitat and ~t~ecies objectives.
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I~ Project Description
A. Proposed Scope of Work
This project capitalizes on the opportunity to "mimic natural flow regimes through innovative methods to
manage reservoir releases’~ as one of the key CALFED objectives for restoration of riverine ecosystems (pg.
42 of ERP) The CALFED plan recognizes that

"There is underutilized potential to modify reserv-c~r operations rules to create more dynamic, natural high-
flow regimes m regulated rivers without seriously lmpmging on the water storage purposes for whick the
reservoir was constructed Water release ~peratin8 n~les could be changed to ensure greater variability of
flow, provide adequate spnng flows for riparmn vegetation establishment, simulate effecta of natural floods
m scouring riverbeds and creating point bars. and increase the frequency and duration of overfiow onto
adjacent floodplains" (pg 42).

Alfltough the Strategic -Plan pnoritizes re-establishmeat of more dynamic, natnra] high-flow regimes in
re.laird rivers, it neither specifies criteria for quantifying these flows nor does it identi6y realistically
achievable water management and acquisition strategies. This project will illustrate water management
innovauons compatible with both environmental and other wa~er supply ooj ectives. Some illustrative examples
are described in the technical feasibility" sectieh of this proposal

This proposal is for -phase I of a three phase process:
¯ Phase I: Aa~alysis and modeling of hydro-biologic issues and water management
¯ Phase II: Design flow release and adaptwe raanagemem exp eriments
¯ Phase III: Implementation and monitoring

During phase I, project apple.cants will pursue a 3-step process
Demonstrate a range of methods for identifyiag the higlt flow regimes necessary ~o achieve ecological
restoration objectives.

2. Identify and model integrated wrier management strategies designed to achieve high flow restoration
targets without creating water supply impacts in lhe Soa~ Joaqum Basin.

3 Develop criteria for optimizing compensated water acquisitions to achieve hydrologic restoration t~rgets
beyond what is possible with the management renovations evaluated in step two

Task#I: Identify the timing, l~equeney, magnitude, and duration of flood flows necessary to regenerate
and sustain native riparmn vegetation, fish, and other aquatic organisms as well as natural floodplain
and alluvial river processes

7’ask tA: Describe the problems cweated hy the re$.~]oted annlCa].flou; regimes on the altuwal rivers of the
San J~ctquin River Basin.

Utilize Richter (1998) approach to characterize the natural ranges of variation in river flow conditions that
sustained native biota and the ecological integrity of these river systems prior to substantial hvxnan imeiuence
and contrast w~th present-day flow variability for key river segment~ throughout the basin, quantitatively
describe and contrast historic with contemporar: alluvial channel morphology.
Task IB: Hypothesize the degree to which hydrologic and geomorphtc conditions of these alluvial river

ecosystems need to be restored to achieve eco[ogfcal restoration objecnves.
Convene two workshops of outstanding geomorphologlsts, b~olog~sts, ecologists, and omer experts to
formulate testable hypotheses about the geomorphic and ecological consequences of human alterations to key
flow characteristics (mira- and mter-aanu~l and the sediraer~t supply. Hypothesize how specific geomorphic
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and hydrologic attributes will ali~ct target species and habitats such as salmon smelt production or recruitment
of riparian vegetation. Iderttify physical processes .-ritical to maintaining dynamic alluvial channels: and
associate those processes with components of the unregulated annual hydrograph. Deternfme which processes
and annual hydrograph components are m~ssing and/or impaired and stimulate the threshold of hydrologic
alterations that are ecologically tolerable and consistent with achieving the ERP goals

Task 1C: Refine hypotheses developed m 1B regardi~tg the flow characteristics and annual hydrograph
components necessary to achieve specific restoration goals by contrastmg them with afield-based
approach Underw~ on the Tuolumoe Rive;:

Draw upon existing historic geomorphic, hydrologic, aquatic and riparian studies to suppor~ or refine
hypotheses regarding the tolerable thresholds of hydrologic modification. There is e considerable body of"
existing work on historical channel change, bed mobility, sediment deficit, and changes in riparian vegetation
and aquatic habitat in the San Joaquin. Mereed Tunlumne. and Stanislaus Rivers The applicants have either
conducted (or supervised) these studies or are ~’amiliar with them

Task 1D:    Developpeer-reviewedpeuormance criteria

Develop a process for field testing whether: 1) specified, flow restnra~tion strategies achieve desired physJlCal
attributes, and 2) whether restoration of physical attributes leads to attainment of ecological goals (e.g.,
increased populations of target species). This process will enable scientists and managers to quantitatively link
biological assessmenl te.g., predicting population responses) mrecfly to management prescriptions usmg
appropriate geomorphic response-variables Likewise. link quantifiable eensyst~ benefits directly-~o
prescribed flow variability. A primary objective of our interdisciplinary project panel will be to ~dentify
candidate varifies and identif!, methods £or their mea.~uremem

Schedule: First and second .quarter
Deliverable: Agraphically rich report describing hydrologic changes, hypothesis, preliminary flow
~rgets for San Joaqum tributaries, and monitoring approaches

rask #g.’ Identity innovative water management strategies for modifying reservoir release operations
or reconfiguring water delivery scliedules and practices in the San Joaquin Basin to
maximize ecological benefit withoul creating undesirable water supply or flood control
impacts.

Existing models are no~ easily configured to perform this analysis because they typically operate at monthly
time steps, while the flow patterus of concern frequently take place on much aborter time scales while the flow
patterns ofcencern in this case frequently take place on a time scale far shorter than a month. For this reason
we will analyze opportunities for changed operatmns by working directly with recent historical flow and
storage data. as moditSed to reflect newerinstreamflewrenmrements(ifanyexast/ Wewill. itteratively, walk
through a sequence of years ~o determine whether we could have operated the system differently in order to
generate increased ecological benefits without reducing water supplies or flood control protections. Lessons
learned from early itterations will be used to nnprove operations during tater iterations of the game

This "gaming" exercise would operate in a manner very similar to the gaming wtftch CALFED has recently
undertaken to evaluate the Environmental Water Account EWA). The outputs from this game can then be
compared to the original trace to determine how close we were able to come to the hydrological targets
defined in Task #!. Indeed. zhe EWA may be a usefial mechanism for managing these types of modifications
to water district operations. Finally, we will identif3 the extent to which different management opportunities
achieve ecologically necessary flow targets, and the s~ze t~ming, and relative value oFaborffalls in target flows.
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Schedule. l’hird quarter
Deliverable: A report identifying and quantitatively evaluating differem wmer management techniques

for achieving proleet objectives

Task #3: Identify management dud acquisition strategies for achieving desired goals where water
mauagement innovations are insufficient for achieving restoration targets. We will
examine strategies t’or meeting the target flew characteristics and hydrograph components on selected San
Joaquin Basin tributaries. This Task is similar to Task #2. but now includes the possibility of the acquisition
and manipulation of water by environmental agencies thus. we will examine the utility of water purchases,
groundwater storage, and other management toots ro allow the implementation of a more favorable
hydrological regime without impac~ on water users We will also integrate San Joaquin Basiu c ~erations hIto
the kinds of operations envisioned for the EWA. Thus. for example, water acquired in the San doaquin Basin
to meet local environmental needs INght be pumped at the Delta as EWA water or backed into upstream
storage for future release. Similarly, EWA water held on the Sacramento River or in the export areas might
be backed into the San Joaquin Basin in preparation for aneeded high flow event. Thus. broader integration
should reduce overall program costs. Ulthnat ely, we will identify a"compromise" flow regime tixat will achieve
the greatest ecologtcal benefits with water that is available and make reconunendations for augmenting this
regime as water ts made available through various means We will classify acquisition opportunities, develop
criteria to guide acquisition decisions, and prioritize the .truing, frequency, magnitude and durations of timing.

Schedule Fourth :lum~er
Deliverable: A report recommending flow targets, wmer management innovations, acquisitions

strategies and monitoring protocol jointly authored by the highest caliber expertise

Task #4: Public outreach and agency coordination: Numerous agencies and s~akN~olders have jurisdiction
or interest in water management in the San Joaquin River Basin NHI wtI1 coordinate meetings with agencies
including USBIL Dv’,rR, and ACE local water and flood control d~s~ncts, and other stakeholders to explain
this study and discuss opp )rtunities ano constraints for water management renovations

Schedule. All four quarters

Task #5: Project management and ~versight: NTE will act as tile prime contractor and fiscal administrator.
NI-II and TNC will jointly make decisions regarding proj oct scope, ~u~get, and direction NHI will let sub-
comracts to The Nature Conservancy. McBain and Trusn. and Stiilwater Sciences and will organize and retain
independent experts for Task’l workshops and to otherwise complete the pro jeer

Schedule: ?dl four ~_uarters

B. Location nod Geographic Boundaries
CALFED East San Joaquin Basin Ecological Management Zone ~figure t t.
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IV. Ecological/Biological Benetlts

A. Ecological/Biological Objectives
The primary, objective of this project is to identify ~trategles for restoring:

frequency of high stream flows in regmereo nvers sufficient to maintain channel habitat conditions
favorable to nanve aquatic and riparian species (Strategic Plan Goal 2 Objective5 I~RP pg.54).
flood plains and flood ilow processes ~n regulated rivers by providing flow releases capable of
inundating flood plains (Strategic Plan Goal 2. Objective 6: ERP pg. 89)

Central Valley rivers were once capable of continually shaping and reshaping their banks and bed. Loss of this
alluvial capability, due primarily to dams and flow regu]atinn, has been at the core of most ecological impacts.
such as impaired physical salmon habitat and declining riparian communities Alluvial channel dynamics are
sufficiently understood re begin recommending annual flow releases intended to restore critical alluvial
processes, though the ecological significance of this aIluvia[ restoration must be stated more quantitatively

Alluvial rivers exhibit a wide range of ?hysicai processes Variable inter-anmlal and intra-~nnual flows are the
agents for these physical processes. Bankfull discharges are ~mpcrtant far channel maintenance and long-term
sediment ~ransport whereas larger magnitude floods reshape prominent alluvial features such as alternating
bars. Even larger floods build floor, plains and occasionally reset riparian vegetation communities. Variable
flows also elicit a range of biologic!! resnonses. For example, different baseflows interact with the channel
morphology to produce different types and amounts of preferred habitat. Thus. variable flow regimes provide
the full array of processes and responses that build and water contemporary channels Morphological and
ecological complexity is the tangible outcome of flow variability The extreme variability in rluer flow
produced a range of conditions, from low-water stress during annual dry seasons and during droughts. ~o
intense scouring durin~ large floods. Native species, snell as anadromous salmon, were adapted to these
conditions. With the advent of extensive reservoir s~orage and flow regulation. Central Valley rivers have
become invaded by exotic species, which evidently thrive in the ar~ificially regulated flow regime but may not
have competed suecassfully under natural hydrologic conditions Many of these exotic species prey upon
native salmon

Prescription of inter-annual flew variation will require a quantitative appreciation for key physical processes
and biological responses as well as adhering ~o quantitative restoration objectives. A primary objective which
we will break down into specific objectives, which can inform restoration planning and implementation, and
against wbich the performance of restoration actions can be quantitatively assessed is to restore alluvial channel
dynamics to mainstem Central Valley channels The key to prescribing variable flows has been to satisfy
geonaorphic requirements while auticipanng 3thor m~nortant ~rocesses/responses have not been adequare~y
considered or envisioned. Flow timing m the annua~ nydrograph, as in peak snowmelt runoff, triggers many
dependent biological responses For example, carry peak run~ffwill favor one amphibian’s life history needs
over another’s more adapted to late seasonal nanaff There are many ether examples. Having a flow release
protocol responsive to natura] inter-annual runoffpatterns and ~ triable intra-annna~ flows will provide needed
variability without identifying and/or quantifying all potential biological responses.

The approach for identifying flow regimes is necessarily simple. Project applicants co nsidered more elaborate.
time consuming, modeling and field intensive approaches but concluded that the only way to ever precisely
identify the relationships between high flows and targe~ species was to release high flows and measure their
effect over time. Since this is not presently feasible given California’s water supply constraints, identifying
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strategies to better utilize existing water to achieve presumaNy beneficial high flows ~s the challenge. Thus.
the project team will rely largely on existing data. simple correlation analysis, and expert opinion to develop
flow targets and then evaluate water management s~rateg~es for achieving them without water supply impa.et s.

Natural geomorphic characteristics will be identified from aerial photographs and existing geomorphic studies
on the Tuolumne, San Joaquin and Merced Rivers ExJsung tinte series ofvegetation and channel change from
these rivers will be correlated with historical hydrology to determine the causal relationship between
hydrograph components and geontorphie response variables. Hydrologic regimes mat rasult in desirable
(natural) geomorphology will then be identified as target flows, ano our water managaman~ team will set out
to identify strategies for supplying target flow regimes without impacting existing wa~er Supplies. Richter and
Richter recently used thi~ approach on the Yampa River in Cola rado B. Richter and H. P.ichten "Prescribing
Flood B.egimes to Sustain Riparian Ecosystems Along Meandering Rivers," in press Conaervatiort Biology)

B. Linkages to past. Present. and Future Proiects

This project addresses the following ERP strategic objectives and targets: Floodplains and flood processes.
pg. 89; Streamflows. pg. 39; Coarse sediment supplies, pg 73; Stream meander, pg 76. The ERP and the
Strategic Plan are based on the phiIosoph) thnt restoring these physical processes will be beneficial for nearly
all habitat and species objecnves.

C. Svstent-Wida Ecosvstent Benefits

This project will identify flow regtmes that have a widespread effect on the ~nt~re length of the San loaquin
River tributaries, the Delta, and San Francisco Bay. Target habitats and species at every point along the
hundred of railes of channels wduld benefit t2om such a flow rag~me. We have chosen tofocus on the San
Joaquin tributaries because their flood flow regintes have been so drastically altered, but the results of this
analysis will be applicable throughout the Centra! Valley

Managemem strategies for increasing flow variability could have ~hese collateral ecosymem benefits (1)
sequenoing peak flow releases from tributaries to n~eet Delta inflow standards, (2) allowing greater overbank
flows over more natural durations and at the ecologically-appropriate time. in combination with a dedicated
floodway oorridor, to flee reservoir space currently dedicated to mandatory flood reservation storage, (3)
recharging depleted aquifers by rewatenng abandoned channels and floodplains while sintultaneously increasing
overall water storage and yield, and (4) recapturing a portion of simultaneous peak re,eases from tha tributaries
(that eumulativaly may exceed necessary Delta outflows) for consumptmn or groundwater banldng

D. Compatibility with Non-l~cosvstem Obieetives

Because the purpose of the prolect is to identify opportunities which will have ~1o negative impact on water
supply waterusers, there should be no negative economic or Soeto-econontle impact. The water ecological and
drinking water quality benefits that could accrue from high flow rest0ra~ion would be very substantial
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V. Technical l~easibifity and Timing

Like the authors of the strategic plan. we are confident that it is possible to mudi~, reservoir release to achieve
high flows without creating water supply impacts For exampIe, during war years, many reservoirs are
operated to release moderate flows tbr several weeks or months These prolonged moderate flows ~an result
in decreased channel complexity and degraded aqua~ie habitat The natural flow regimes ofthese river systems
would include shorter duration, higt~er magnitude "o,,’erbank" flows. Restoration ofnaturaJ-like flood flows
could provide substantial geomorphic and ecological benefits-oAtheut increasing tb.e total amount of water
released.

It is also possible to increase geomorphic and ecological benefits with flows already required to meet Delta
water quality sEandards. For example, dependh~g on year type (wet, dry), flows of 4.000 to 7. ?00 c.t2a, at
Vernalis will most likely be required to meet Delta water ~luality atandards. Most of this water will be obtained
from releases from the San Joaquin Privet tributaries Rather than releasing an equal and static amount ofwater
from each of these tributaries, short-duratton h~gh flaws approximatin2_ 4.000-7.000 cfs could be released
sequentially from each of these tributaries

NHI recently used the ~%AP model to demonstrate the technical feasibility of rewatering the San Joaquin
River below Friant Dam without reducing wa~er supplies ~o the Friant Service area NI~’s plan fbr rewatering
the San Joaquin River includes a new water delivery cor~gurationthat wouId muve Delta water, currently
delivered to the Delta Mendota Exchange Contractors at Mendcta Poe2 to the I:nant Service Area via me
California Aqueduct in exchange tar increased releases fi-om ~’riant Dam. Delta water foregone by the
Exchange Contractors would he offset b~ increased releases from Frlant Damthereby rewatering the dry reach
of fiver between Mendota Peel. Water percolated to me aquifer in this porous reach of river would be banked
as groundwater for use in drier periods

The Nature Conserv-an~y is working with the Northwest Florida Water Management District and the US Fish
and Wildlife Service to demonstrate that human wa~er supply needs in the Apalaohieola-Chattahoochee-Flint
(ACF) river basin in the Southeast can be met while sustaining relatively natural flow regimes. This work is
being performed in support of negotiations of a water allocation formula among three states: Florida. Georgia,
and Alabama. Using a hydrologm simulation model tha~ operates on a daily nine s~ep, it has been demonstrated
that by rnodifyin~ existing resarvmr rule curves and carefully managing the timing and voIume of ground water
extraction and surface diversions humaa needs can be met for coming decades while minimally altering naturat
[low regimes. The State of Florid~ is now proposing re ~ncorpora~e these water management changes into the
three-state water compact for the ACF basin
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VL Monitoring and Data Collection Methodology
A. Biolo~ticab%colo~ica] Objectives
The primary hypothesis that this project will evaluate and refine is that:

Variabie high flow regimea are beneficial to the maintenance of native ~uatic species.
It is well established that high flow8 precipitate physical movement of the chatmel and its bed. causing changes
in charmel form and location over time. A great body of ecological lit erature suggests that species diversity
is positively c~rrelated to an intermediate level of disturbance and that many species have evolved to exploit
disturbance regimes impose~t by changes in flow and channel form. It is uncertain, however, how these flows
and channel forms they create effect various aquaria organisms, but it is certain that these change effect
differem species in different ways. Untangling this web of relationships between hydrology, geomorphology,
and ecology will take decades ofadapnve management monnormg.

B. Monitorin~ Parameters and Data Collection Aonroaan
We don’l pretend to be able to answer these questions with this proposal, but we do think that we can move
the process forward. Water scarcity is tbe primary Constraint to releasing hypothetically beneficial high flows
From reservoirs As long as water managers assume that releasing high flows ,,viii necessarily reduce water
supply yields, little progress toward restoration er understanding high flow and flood flow processes will be
made The primary purpose or" fids project wilI be to identify strategies for releasing henefialally high flow
regimes without impacting water supplies To succeed we must first identify the components of the hydrograph
that are most important to 1 ~ econcmme scarce water and 2) ~o establish a target against which water
management strategies will be evaluated

We will assume that natural flow variability and naturai geomanphic patterns are more desirable than heavily
enginee~’ed flows for target aquaria species such as chinook salmon We will characterize natural flow
variabi~ity and c~ntrast it with ~resent fl~w regimes usmg an appr~anh deve~ped by Pdchter (I988) Natural
geomorphic characteristics Will be identified from aerial photographs and existing geomorphic studies on the
Tuolunme, San Joaquin and Marred Pdvera. Exiging time series of vegetation and chasmel change from these
rivers will be correlated with histofi~.:al hydrology to determine the causal relationship betweeff hydiograph
components and geomorphic response variables Hydrologic regimes that result in desirable (natural)
geomorphelo~�" wilt then be identified as target flows, and our water management team will set out to identify
strategies tbr supplying target flow regmaes wnnout mnpacting exisnng water supplies.

New aerial photo mapping and ground truthing will b e conducted to enm’actertze hydrologic and geomorpbic
change during the recent wet period. For focused study reaches, vegetatma extent, vigor, and species
composition will be evaluated, channel form measured and bed size quantified with wolman pebble counts,
Arboreal and arbusanlar species distribution and extent will be mapped fi’om aerial photographs and field visits
will be conducted to verify genus. Previously surveyee stream reaches will be revisited to document change
during the channels will be suweyed. Channel cross secgons, elevation, and bed material size will be measured.

C. l)ata Evaluation Aperoach
Features from aerial photographs will be digitized to a rectified base map. The accuracy and precision of the
base map will meet the requirements for locating features in the field and for referring m the locations of
features and conditions in the final project Report. Channel cress sections and elevations will be measure with
a self-leveling optical devise that will be aNe to detect elevatienchangesnf±O.01 fl" Af’requencydistribution
of coarse sediment size will be conducted using the Wolman method whereby the intermediate diameter era
100 gravels is measured within an approximately 200 square foot area to ascertain the D~o and D~ sediment
size at that location.

10
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VII. Local Involvement

NI-I[ gas longstanding working relationships with the agricultural water districts in the San Joaquin basin
which will greatly t~.cilitate working with tb.em to icenti~’ opportunities and constraints in this project. For
four years, NHI has been collaborating with CVP districts in demonstrating a variety, of economic
incentives for water conservation in agricalture That has resulted in setting up an electronic water market
with, the twenly-seven districts in the San Luis & Delta Mendota Water Authorities on the west side N14_I
has also recently worked with both the San Joaquin tributary, water districts and the export water users in
the basin in forging the Vernalis Adaptive Management Program to provide environmenta~ water flows to
achieve !he purposes of the Bay.Delta Water Quality Control P!an This too has been an exercise in
cooperative problem solving that will be of value in carrying out this proposal

At the eounb, level, we have notified the Chairman ofti:e Board of Supervisors and a represemative of the
County PIanffmg Department for the followil~.g counties San ]oaquin, Mitdera, Morned. Frame, and
Stanislaus counties. Letters efnotificatlon are attached.

Permission for property use or access is not applicable

Because the purpose of the project is to identify oppo~unities which will have no negative impact on water
supply water users, there shoukt be no negative economic or socio-economic inlpact on local water users.
The water ecological and drinking water quality benefita that could accrue from high flow restoration
would be veO, substantial.
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VIII, Cost

NHI will act as the prime contractor and fiscal administrator NHI and TNC will jointly make decisions
regarding project scope, budget, and direction. NHI wiI1 let sub-comraets to The Nature Conservancy,
McBain and Trusl’_ and $fillweter Sciences and will organize and retain independent experts for Task 1
workshops and to otherwisa guide and add additional expertise to the prolect tasks

Table 3 depicts a budget for the project organized by project tasks and cost categories. Please note that
this budget reflects costs oFNHI and TNC personnel and costs of retaining highly skilled and experienced
expert~ to assist in the project tasks.

Table 4 depicts a sample quarterly budget.

Tltis effort wi[[ be developed in the ff~Ilowin~ three phases This proposal is for Phase I only.
See Table 5 for schedule by Task

Table 5
Phase I: Analysis and modeling of hydro-biologic issuas and water management.

Task I: Identil~" the tmamg, frequency, magnitude, and duration of flood flows necessary to regenerate and s~stain

Phase I1: Design flow release and adaptave managemem experiments.
Phase 1II Implemen*ation and monitoring
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TABLE 3: SAMPLE BUDGET
Materi8 MISt a~a

Direct and Other Overhea

v. Draft report ~lescnbmg hydrologic changes 80 4.800 1.200 5.000

Convene and facilitate work-shops 40 1.600 15,000 3.500 400 2g,50g

d. Reconvene worksho~ to develop mon~tonn.c g0 ~ ~00 15.000 3 500 900 23 000

a Alterna[ive wa~er managemen[ analys~s 60 3. 300 10.000 825 !4,125

goats 0 0
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TABLE 4: SAMPLE QUARTERLY BUDGET
Quarterly Quarterly Quarterly Quarterly
Budget Budget Budget    Budget
Oct-Dec Jan-Mar Apru-June July-Sap

Task 1999 2000 20013 2000 Total

1. Estimate the f~ow rag me necessary ~o actl:eve
"estoration (3bjec~ivas 86,875 86,875 173,750
2. Itentify aria mo~e integrated ~wter mei~agemen=
s~rmeg~es 20.083 20.083 60250 60250
3 Ident ~y acquisition strategJes aria o~ner ~rensaet~ona
xtechanisims for achieving desired goals 4,800 41126 28625
4. Public outreach and agency coordlnat~ans                3.125 3,125 3,125 3.125 12500
5 Project managemen~ ano ~wrs=ght 5.200 5.200 5.200 5.200 29.500

115.283 120.-083 68,575 49.450 295.925
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IX. Cost-sharing

There is no proposed cost sh~re
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X. Applicant Qnalificatluns

The Nature Conservancy (TNC) and Natural Heritage Insthute ~[I I will manage this project
collaboratively, but ~ wit[ serve ~Ls fiscal agent anna prane contractor. Two project teams will guide the
project.

The River Ecosystem Team. made up o1" hydrologists, geomorphologists, riparian ecologists, and fish
biologists, will be responsible for recorm~ending flow releases on selected San loaquin River tributaries.
Brian Richter of TNC has develeped computer so,ware that enables rapid characterization of ecologically
relevant characteristics arrow regimes (e.g. magnitude, timing, duration, frequency, rate of change) based
on data avo~tlable at USGS stream gages. This "Indicators of Hydrologic Alteration" (IHA) software will
enable quantification of human-induced alterations in flow characteristics. Stillwater Associates has
developed population models which allow the project team to link biological s~gnificance with geornorphic
responses and flow alterations, l’�lcBaln and Trash has applied their alluvial attributes approach to
recommending flow releases and devdoping restoration strategies for the Trinity River in Northern
California and Tuolurrme River Matt Kondolf’U C. Berkeley) has supervised graduate resanreh on three
of’the four San Joaquin tributaries and Peter Mo~ te t UC Davis~ has conducted extensive field work in the
valley. Wire Kimmerer Ssn Francisco State University) has ex~ensive experience modeling salmonid flow
interactions. Moyle, Kendall, and Kimmerer all served as members of the core team that developed
CALFED’s strategic plan for ecosystem restoration

The Water Management Team. made up ofhydrologists, engineers, and planners and coordinated by David
Fullerton of NttI. will identify and model prom~sing water management strategies for obtaining the desired
flow regimes in a cost-effective manner, while minimizing signit~cat~t water supply or flood control impacts.
The Team will screen water managemen~ s~enanos ~o determine the best opportunhies for re-operating the
water supply infrastructure to meet res~oratxon goais as well as existing waIer supply goals Where the
preliminary annual flow regime recemmendations conflict with flood control objectives, the Team will
identify aos~-effeetive strategies for overcomitxg the~e constraints

The Nature Conservancy
Brian Richter Ph.D is the new Director of The Nature Conservancy’s Freshwater Initiative. He serves as
a liaison to public agencies and other organizations i~volved in freshwater conservation, and leads of a staff
that includes biohydrologists, aquatic ecmogists, and educators. He works with science staffand
conservation project teams across the L" S. and internationally to ldenti~ key hydrologic processes
supporting biological divers~W., assess alterations to tdese processes, and design conservation strategies for
restoring desired hydrologic conditions He aas published numerous scientific papers on the importance of
restonng natural flow regimes

Natural Heritage Institute
NHI is a nonprofit natural resources law za~d technical coasubing firm committed to improvm~ the
management and conservation of’natural resources with expertise in water management and habitat
restoration. N-HI has been a leading representatwe of’the environmental community in the CALFED
process.
Gregory A. Thomas. J.D.. President of NHl will s~rve on the Water Management Team Much of’his
practice has addressed issues in the Bay-Della region
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Luna Leopold Ph,D, NI-!I Trustee. will serve on the River t~cosysrem Team. Dr. Leopold is a foundlu8
father of the field of hydrology ann pioneered the science ofiinking hydrologic characteristics to channel
properties,
Peter Moyle. Ph.D.. ~ Vice President and "frustee, will aer~e on the P&,’er Ecosystem Team. He is a
professor of fisheries biology at the University of California Davis. He has deveinped conservation
strategies for California’s native fishes that have been applied in his work as Head of the Delta Native
Fishes Recovery Team and as a member of the science ream for the Sierra Nevada Ecosystem Project.
¯ Ioha Cain, M.L.A., a restoration ecologist, will act as a link between the Project Ecosystem and Water
Management Teams t:le specialize~ in river restoration and water resources management~ He conducted
his graduate research on the historical geomorphic and hydroIogic changes to the San loaquin below Friant
river and their implications for fisheries restoration
David Fullerto~. M.S. will lead the water management team. He specializes in California water
management, technical and policy analysis of w-ater issues, and negotiation of solutions to water use
probleras. He ~videIy respected by a range of CALFED stakeholders for his objectivity, technical abilities.
and water management ingenmty
David Furkey, Ph.D, has extensive experience with hydrologic modelin& and surface/groundwater
interactions.

G. Mathias Kondolph. Ph.D. a tluvia] geeraorphologlst: will work on the River Ecosvstem_ Team. He
specializes in environmental river management, especially gravel-bed river channels, g~omorphie influences
on habitat for salmon and trout, effects of mining and dams on river systems, interactions of riparian
vegetation and channel forrr_ alternative flood management strategies, and assessment of ecoIogical
restoration.

William Kimmerer. Ph.D.. will work on the River Ecosystem Team. He is an experienced scientist wi’gh
substantial knowledge of’aquatic ecosystems, including fisheries management I-Ie is specialized in
simulation models af sMmon respop..~ tc diversions and cha~ges in tlow and has worked in the Sacramento
River system developing a population model for a study of the response of chinook salmon to river flows,
Dr Kimmerer has provided technical input and helped coordinate a series ofworkslmps on the
establishment offi-esh water flew standards for San Francisco Bay

Stillwater Sciences specializes in environmental management and restoration. Project applications include
watershed analysis, environmental restoration, foresl planning, hydroelectric operations, and integrated
ruatural resource inventory and managemant Stillwater’s ongoing work includes research on gravel
permeability as a lthctor in the spawmng success of chinook salmon.

McBaln and Trush
William Trush ts a partner in McBain and Trush, Director of the Humvuldt Slate University Institute for
River Ecosystems, and an adjunct professor in the HSU Fisheries Department He is a fiver ecologist
specializing in river geomerphelogy, hydrology, and anadromous fish ecology. He has participated in
several projects to prescribe variable flows for regulated rivers, including, the Trinity River, Tuolumne
River. Mono Basin tributaries, and tributaries in Crater Lake National Park.
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List of Attachments

Attachment A - Figure ] : Location of Hydrology Restoration Stud3 Area

Attachment B - Letters of Notificatioa of Project Proposal

Attachment C - State Compliance Forms

Attachment D - Federal Compliance Forms
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April 14, [999

Ray Simon
thou’man
S~anislaus County Board of Supervisors
1100 H Street
Modesro, CA 95354

Dear Ray Simon:

]2his letter is to noti~ the Board of Sapervlsors that the Natural Heritage Institute (NHB. a
nonprofit punic interest Iaw and consulting firm is submivfing an application m CALFED
entitied Focused Actton to D~v~Iop Ecologically-Based Hydrologm Models co~ Water
Management StrcttegieSqrl the San Joaquin Basin. This proposa| describes a szudy to examine
the ecological relationship between tIows and restoration goals and to identify water

-management strategles~to achieve restoration g~als in the San Joaq~in Basin, including your
county.

This proj~-’* is only a study it will not entad any physical acnv~ties or zm, p~men~ation in your
aoumy. A copy oftt~e ~xeeu{ive summaw of the ~roposal is a=t~ch~, ~

Pl~e f~l ~ee to ¢onmc~ me if you have any quesnons or concerns regarding this project. W~
will keep you info~ed should {he ~mpo*~I be su~ce~s~l

~sident
Natural Kmtage ~sti~ute

Co: KiN Ford
Environmental Coordinator
Stanislaus County
Depa~m~t of Planning and Developmem
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April 14, 1999

Deidre F. Kclsey
Chairma.u
Mereed County Board of Supervisors
2222 M Stree~
Merced. CA 95340

Dear Detdre F Kelsey

This letter is to notify the Board of gupervisors that ~he Natural Heritage Institute NHI). a
nonprofit public interest law and consuRing firm, is submitting an application to CALFED
et~tizled Focused Aciion to Develop Ecologically-,Sased Iff ydrologw Models and Water
lV[anagement Strategres m theSa7~ Joaquin Ba.~tt~ This proposal describes a s~udy to ena, mine
the ecologncal relationship between flows and restoration goals and to identit~� water
management strategies to achieve restoration goals in the San Joaquin Basin. including your
county

This project is only a study: it will not entail any pnyslcal activities or implementation in your
county, A copy of the executive summary of tire proposal is att~ched

Please feel free to contact me if you have any questions or concerns regarding this project. We
will keep you informed should the proposal be successful

President
Natural I--]eritage ~nsfitute

Cc: Robert Smith
Director
Mereed County
Department of Planning and Community Development
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April 14. t999

~il Hanhart Moln ~vfre

Madera County Board of Supervisors
209 W. Yosemite Avenue
Modern_ CA 93637

Dear Gall Hanhart McIntyre:

This letter is to notify the Board of Super’g~so~t the Natural Heritage Instxtute (!,iH~), a
nonprofit public interest law and consulting firm. is sabmittlng an application to CALFED
emit l~t Focused Action to Develop Ecologically-Based Hydrologic Model~ and
Mar~ug~mgnt Stratggies in the San Joaq~dn Basra Yhia proposal describes a study m examine
~e ecological relationship between flows and restoration goals and t~ identify wa~er
management strategies to achieve restoration goals in th~ San ~oaquin Basin. including your

Please ~el free to contact me if you have any questions or concerns rogarding t~s project. We
will keep y~u informed ~hould th~ proposal be successful

Pmsidem
~a~al H~ta~e Inst~ e

Dave Merchen
Senior Planner and Environmental
~dera Coun~ Planning Depa~ment
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April 14. 1999

Robert J. Cabr~l
Chairmart
San loaquin County Board of Supervisors
222 E. Weber Avenue
Stoc~on. CA 95202

Dear Rober~ J. Cabral

This letter is to nott~ the Board of Supervisors that the Natural H~ritage Institute (N’HI), a
nonprofit public interest law and consulting firm. is submitting an application to CALFED
entitled Foc*tsed A ~tion to Develop Ecologic~lly-Based b~ydrolog~c ~91odels ~nd Water
Management Stratgg~es ~n the San Joaqum Basin. This proposa! iaescribes a stuay to examine
the ecological relationship between flows and restoratlon.goa~s and to identify water
managemem strategie~ to aehiew restoration goals ~n the ~San Joaquin Basin. including your
county

Thi~ project ts only a study; it will ~t entail an3 physicmi activities or tmplementation in your
county..a_ copy of the execimve summary of the proposa! is attached.

Please feel flee to contact me if you h~:ve any quemon8 or c~ncerns regarding this project. We
will keep you informed should the pml~osal be successfiaI.

Presidenl
Natural Heritage Institute

Co: John Pulver

San Ioaquin County Department of Public Works
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&pri114, 1999

Sharon Levy
Chairman
Fresno County Board of" Supervisors
27.gl Tulare gtr~-=t
Hall of Records, Room 301
Fresn~ CA- 93721÷219g - ~

D~ar Sharon Levy

I’hi~ ler~cr is to noti(v the Board of Supervisors that the Natural Heritage In~ituta ~NHI), ~,
nonprofit public interest law and consultin~ firm. ~s submitting an application to CALFED           ~.~-
entitled Fneused Act~on to Develop Ecologiccdly-B~sed Hydrologic Models’ariel Water
ManagementStrategzas in the SanJoaquinBu.~m. This proposal describes a s~udy to examine
the ecological relationship between flows and restoration goals and to identi~ water
management strategies to achieve restoration g~als in the San ~oaquin Basin. including your
cotmty.

This project is only a study; ti will not entail any physical activities or in~plementatioti in your
count!. A ¢~py of the executive summary &the proposal is attached

Please feel flee to contact me ~f you nave any ques~xens or concerns regarding this projc~ We
will keep you informed should the proposal be suecessfu..

Prasident
Natural Heritage Institute

Co: Pa~l Marquez
Fresno County Departmen~ ef Publi~ Works
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ATTACHMENT C !
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.JND]SCRIMINATION COMPLLANCE STATEMENT

I, the o~cial named below, hereby swear that I am du~y auttwrigtt ro legally bind the
contractor to the above de.~.ribed ceni.ffcatiort. I a~ ftdly awaze tha~ this certification, executed on the

date and ~n th~ county below, is mad~ undgr penalty of perjto’y ~nder the laws of the State of California.
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~CALIFORNIA ALL-PURPOSE ACKNOWLEDGMENT

State of CALIFORNIA

On &:/ ic=~,! /J~¢ De,oreme. Marc N. Bader, Notary Public

~ personally Known to me - OR -~roved to me on ~e basis of satisfamo~ evidemce to be lh ~ Demon~

WITNESS m~ hand and offlclaI seal

OPTIONAL

Description of Attached Document

Document Date:     ~ ~ ~ - ~                          Number of Page~: ~

Signer(s; Other Than Named Above: ~ ,~

Capacity(ies) Claimed by Signer(e)

Signers Name: Signer’s Name:

~ Cor~mte Offi~r ~ Comorate Officer

~ Guardian or Conse~ator ~ Guardian or Conse~ator

Signer Is Representing: Signer Is Representing:
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*Attach a copy o£your certi fication approval lvtter
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ATTACHMENT D I
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(b), (c), (d), (el ~,~

114 Sansome Street~ Suite 1200

PART C): Ce~ificat~ort Regarding Drug-Free Workplace Reqtl=rernents
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NAME ANO TT÷E Gre~o~v A. Thomas, President, NET

0ATE April 15, 1999
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~11
APPLICATION FOR
FEDERAL ASSISTANCE z DATE SUBMI~ A=p~l=nt I==n~i~r

April 15~ 1999

Natu~=al Her~t~qe Instlture

S~n Francisco, CA ~I0~ S.F. county    Joh~ Cain (415)

CALFED

~ ~ F~cused Action to Develop Ecological
Based Hydrologic Models and Water

Districts ~I~ 18~ 19~ 20

295~925

are~o~ T~                 Pres~den~                     (415) 288-0550

~~"~ ~5W " . S~an~ ~ ~ (~. ~-~
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Grant Program Catalog o| Federal Estimaled Unoblig~ted Funds New or Revi~ed Budget
Function Domestic Assistance

(a) (b) (c) (d; (e) (~ p (g)

e..Supp~
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ASSURANCES - NON-CON~TRUCTIDN PROGRAMS

PL~SE DO N~ RETURN YOUR COMPLETED FORM TO ~E OFFICE OF MANAGEMENT AND BUDGe.
]SEND IT TO THE ADDRESS PROVIDED ~Y THE SPONSORING AGENCY,

of proJe~ COS~) to ensue.Draper p~annmg, managemen~ U.S.C. ~6101-6107~ whi~ prohibi~ d~minat~or
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NATURAL HERITAGE INSTITUTE 1999
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